Cell killing by various monofunctional alkylating agents in Chinese hamster ovary cells.
Cell killing by N-methyl-N'-nitro-N-nitrosoguanidine (MNNG), N-methyl-N-nitrosourea (MNU), N-ethyl-N-nitrosourea (ENU), and methyl methanesulfonate (MMS) was measured in Chinese hamster ovary (CHO) cells using the colony-formation assay. Cell killing by these agents was determined in exponentially growing asynchronous cells, in synchronous cells as a function of cell-cycle position and in nondividing cells. Distinct differences in the cytotoxic effect of the 4 alkylating agents were found in respect to dose-response, cell cycle phase-sensitivity and growth state. MNNG and MNU showed the same biphasic dose-survival relationship in exponentially growing cells, with an initial steep decline followed by a shallow component. The shallow component disappeared in growth-arrested cells. MNNG and MNU differed, however, in the cell-cycle age response. No cell-cycle phase difference was seen with MNNG, whereas cells in G1 seemed more sensitive to MNU than cells in S phase. MMS and ENU both showed shouldered dose-response curves for exponentially growing asynchronous cells, and the same cell-cycle pattern for synchronous cultures with cells in early S phase being the most sensitive. However, survival of nondividing cells versus dividing cells was reduced much more by MMS than by ENU. Caffeine, which interferes with the regulation of DNA synthesis and is known to modify cell killing by DNA-damaging agents, enhanced cell killing by all agents. It is concluded that there must be a number of factors which contribute to cell killing by monofunctional alkylating agents, and that besides alkylation of DNA reaction with other cellular macromolecules should be considered.